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~ I~Vlvo Olffemml~km o! At l~clofotk:  Plaque 
t.ulon~ by Mqnott~ Ruon~n¢o Imqlng 
H~ Frank. C, Lomb. G ~ ' ,  T, H~mnl~_ n ~. G, Maum[ ~nmenl  
Resnnance I ~  (MRI) ot amemsck~J~  nm~,~s a (~- 
Irate4 ~ ~ me ~ ~ m~,e, sh~ nnd ~ i~que 
and speOf~--ly ~ ol Mn! ~ to histology in i~  ¢ ~  Ot 
~ thara~taeeaaee l ~ ~ i~que compoeents ~ in 
pal~ems. 
5 patmfltS w~ ~j~ stefto~ Of ~ m ~  CalrO~ afte~ (ICA) were 
e=~ o~ a i.S 're~a ~ mag~ (~ Ovro=can), u=ng 
a ~-c '~| .  3-D-PCA was mlea~ ~amed anti Ti ar~l T2 we~ 
SE-seque~ (~ 1000t15; ~ 2250,'25 a~l SE 2250~0) ~ plan~e¢l on 
tt~ ~ MfPs at the s=te ol ~e ~ .  1T,,~ SE-sequ~-,c,~ have 
pre~omW shO~n to be most se,-=~,e m It~ chara¢l~tzat~n ol tt~ (tttemm 
plaque ¢~,~om~,~s. ~e ~O~ V~w (FOr) was 10 me. me s~¢eth~amess 
was 5 mm with ~ mteq~a~ ot0.5 mm andlhemalm¢ s~ze was 256 ,, 256w~h 
3 NEX O~e dey alt~ I~e MIR stUdyo ~ ~ ~ Of 
the stonosed cam~ axte~ a~l MRI msuns wee compared with pag~ogy 
fm~gs. MR wa~ ~e to vemal~e me stze and shape Of the stenesis an~ 
Io de~neate the ~e.~ i~aque ~ = a. pm~ts.  Lq~ plaque 
t~sue I~ca~ aplpe~ed as hW,~.~e area on spm-d~s~ images. In-~vo 
results O! ~e plaques Itave ~ the same s~gnal intensily behavtour Of 
the dtftem~ I~aque ll~l~ue componel~s as I~1 mom mH~tro s~udies. In 
conck=sio~ ou~ stuo~ undeffmes the Ix~ential ol ~t~c  ~ ~ma~ng 
in ~ en*vwo evakmtmn and ~ Of all'~'Lm~sclero'~ plaque bssue 
,:~T,g, or~ents~ 
2:15 
Sensibly and Specificity of Magnetic Resonance 
~ing C~aract~Uon of CaroUd Artery Pt~We 
Components 
M. Shmnar. J.T. Fagon, S. WebS. M Le~n, D. Dalrna~. Va/ent~n Fuster 
CantioYascutar h'zstdute. Mount Stria1 Medical Center. NY, NY a'~l Chddmn's 
Hospital of P~ladelph~a. Philadelph~ PA. USA 
Backgn~¢~t- Prev~3us ~ have shown thai MRI can cha-actenze ath- 
emsclerof¢ plaque components. Hawever, they have ool .z~lressed the 
sens~vity and spe~ticy ol the method. 
Meff~ds: Human carol¢l ec, Ganerectomy speomens Of atherosclerotic 
I;~ques were obfamed at surgeq/and frozen. Proton densdy. T1 v~ghted, 
T2 we=ghted, and diffusion ~etghted MR images were ol~ained, on reheated 
(3 .':~'C) samples. Sl~ce thickness was 500 p, and in plane resolulion was 48 . .  
34 shces from 13 speomens wee anah/zed and compared wilh histopathof 
ogy. 
ResuttS: The sensihvlty in our Salllp~ was 100°/o, The spe~rlcdy was 
lower for some o! the components, but still high. 
Cak~um FC FC * Iq~¢l Gruel Rbr~ Cao Thrombus 
Senslbv~ 25#25 34134 23/23 23/23 16/18 17/17 
Spe~fi~t~ 9/9 6/0 9/11 (82) ~11 (73) 16/16 16~17 (94%) 
ConclusK~ns: This data provides quantitative support for the utihty ol MRI 
for the identification of the components ot human atherosclerotic plaques. 
This work is being extended to a larger database. 
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~' -~ Coronary Flow Measuremnt  With Magnetic Ar tery  
Resonance Imaging: A Validation With Ultrasound 
K.L Wedding, T.M. Grist, J.D. Folts, N Maalej, K.K. Vigen, D.C. Peters, 
H. Osman, C.A. Mistretta. School of Medicine University of Wisconsin, 
Madison WL USA 
Introduction: Decreases in coronary flow reserve (CFR) and changes in 
the flow waveform indicate stenosis. Magnetic resonance imaging (MRI) is 
used to measure ~ flow non.erase.ely. We determined MRrs muty to 
accurately measure coronary blood ~WT 
Me/ t~:  We anemt~ed ~m dog~ and place<! an unrasor~c (US) 
now probe around me csrcum~= aftery Phase c~;r,~l MR! t~v measure. 
men~ were pe~om~d on a 15T ~ in a ~ Ix~'u~r  Io the 
flow and measure CFR we i ~  ¢d~ee~ee tee ~ le~ ~ ~ .  
To decease CFR the vessel wu featncte¢l ~ to ~ m~laomme~ 1me, 
mmoLatmg ~ e .  
ReafdM: C, alibfat~ms 0f l~J US if~mJ~ml ¢n¢1MIRI ~ ~m m wvo ~ 
mwa~ up to ?.2% a~ 16% flow m~au~m~m~ ef~ ~ .  Them 
vwo wavetom~ were of~e ~ matched (F~gufe If, ¢NI ~ MRI ~ flow 
~ ~  m v~oage~ w~h the US ~ w~ ~ max~ ~ 
Of 30%. Some of it~e d.~J~pcmcy can be ~ 1o the ~ 
~ W  in the amf~li mo(~l, 
SO . . . . .  ~ _ ._F____ x_____T~ 
[ °  ......... i" !* 
O n 2 0,4 0.6 o,e 
l i e  (141¢1 
~20 
0 
e o.~ o.2 0.3 o.4 o.s o.s 
Conclusion: MRI allows accurate and no~-~nvaswe measurement Of coro- 
nary flow and CFR 
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[ -8-~-~,  Throe-dimensional Magnetic Resonance 
Angiography Aids in Ihe Oefinlf lve Diagnosis of  
Abnormal  Pulmonary Venous Orainnge In Adults 
With Congenital Heart Disease 
V.A. Ferran, M.G. SIL John Suffon, G. Holland, C.H Scott, M.G. Keane, 
L AxeL Un~ of PA, Phda., PA, USA 
A~fous  pulrnonafi venous drainage (A~)  can be difficult ~ d~,-K,~ 
by cardrac catheterization (ca~) and by ~ophagea l  ed~o (TEE). We 
perfom~d magnetic resonance a n ~  (MRA) in 17 c~-~ultva pa- 
tients (8 male, mean age 44) who were refened ~.~;',~,lly to ~ APVD 
after equrvocal data were ~ined at cath and/or TEE. Uffi'afast 3D contrast- 
enhanced (gadofinium-DTPA) images were obtained using a spoiled gredmnt 
echo sequence dunng 20-30 second breath-holcls on a 1.51" magnet Sys- 
tem (Signa. GE Medical Systems). Fifteen gatients had an ~a1~l  afffal 
septal defect (9 sinus venosus and 6 ~ type) and 2 had scimitar 
syndrome. Pulmonary artery systOliC pressures ranged from 30--140 mmHg 
and pulmonary to systemic flow ratio by cath varied from 1.7 to 3.0. APVD 
was demonstrated by MRA in 15 patients and excluded in two, In 12 Of 15 
patients, APVD was from the upper and/or middle lobes Of the right lung. 
from the upper lobe of the left lung in one p~tienL and drained 1o the right 
SVC in 13. In two patients, all or most of the nght lung drained into the IVC. 
Four patients had an additional persistent left SVC to the corona~/sinus 
(27%). Cath indicated APVD in 14/16, which was correct in 11 (79%) and 
incorrect in 4 (29%, 2 false negatives and 2 false positives), while TEE was 
correct in 8 (73%) and incorrect in 4 (36%), Using MRA, along with confir- 
matory surgical findings when available (47"/o), as the reference standard 
the sensttivil~:specificity forcath, TEE. and MRA were 83%:50%, 57%:75%, 
and 94%:100% respectively. The positive and negative predictive values for 
cath, TEE, and MRA were 83<'/,,:50%, 80%:75% and 100%:33% respectively. 
We conclude that ultmfast MRA prowdes rapid three-dimensional rmtomi¢ 
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